reported that with improvements in the surgical and anesthetic techniques, cardiac surgery is an acceptable and sometimes preferable alternative to the medical management of ante-partum cardiac disease and maternal and foetal mortality is much lower than previously reported. [4] [5] [6] When the fetus is viable (>28 wks) and symptoms of CHF are present, lower segment cesarean section (LSCS) and concomitant AVR can be performed to reduce the cardiac morbidity and mortality. To the best of our knowledge there are only two such reports of combined AVR and LSCS in parturients with severe AS in the literature. [7] This case report also describes the successful anesthetic management of a parturient with severe AS with congestive heart failure INTRODUCTION Pregnancy in patients with aortic stenosis (AS) is uncommon but may coexist in patients with AS due to congenital bicuspid aortic valve or rheumatic heart disease. Mild to moderate AS is well tolerated during pregnancy, but critical AS can rapidly deteriorate the hemodynamics and precipitate congestive heart failure (CHF), carrying a high risk for maternal and foetal mortality.
INTRODUCTION
Pregnancy in patients with aortic stenosis (AS) is uncommon but may coexist in patients with AS due to congenital bicuspid aortic valve or rheumatic heart disease. Mild to moderate AS is well tolerated during pregnancy, but critical AS can rapidly deteriorate the hemodynamics and precipitate congestive heart failure (CHF), carrying a high risk for maternal and foetal mortality. [1] Therefore, treatment of severe critical AS with percutaneous balloon aortic valvotomy (BAV) or aortic valve replacement (AVR) [1] [2] [3] is advised before pregnancy and medical termination of pregnancy (MTP) is strongly considered in a symptomatic patient in the first trimester. [4] However, a few authors have Anesthetic management for emergency cesarean section and aortic valve replacement in a parturient with severe bicuspid aortic valve stenosis and congestive heart failure undergoing simultaneous emergency LSCS, followed by AVR and proposes recommendations for the management of AS during pregnancy.
CASE REPORT
A 28-year-old, weighing 40 kg, height 155 cm, BSA 1.33 m 2 , primigravida, with severe congenital AS presented in CHF with functional capacity IV (New York Heart Association functional classification). In view of severe critical AS and CHF, the patient was transferred to our institute for LSCS and concomitant AVR. Her heart rate was 120/min and arterial pressure was 90/60 mm Hg. She had bilateral basal crepitations and pedal edema. Airway assessment revealed easy tracheal intubation (Mallampati class -1). Obstetrical examination confirmed fundal height of 31 weeks gestation and fetal heart rate (FHR) of 140 beats/min. Arterial blood gas analysis showed carbon dioxide tension (PaCO 2 ) of 36 mm Hg, oxygen tension (PaO 2 ) 76.0 mm Hg, oxygen saturation 91.0%, PH 7.31, and base excess of -7.8 that was corrected with sodium bicarbonate (50 ml). Chest X-ray showed cardiomegaly with bilateral pulmonary congestion; ECG revealed sinus rhythm and left ventricular hypertrophy (LVH). Echocardiography revealed bicuspid aortic valve, thickened leaflets, severe AS with aortic valve area 0.7cm 2 , pressure gradient across aortic valve (peak/ mean) 100/54 mm Hg, concentric LVH, ejection fraction of 60%, and right ventricular systolic pressure of 64 mm Hg. There was no aortic and mitral valve regurgitation. She was nursed in left lateral position and put on frusemide (40 mg i.v., thrice daily), oral potassium, intravenous (IV) infusion of dobutamine (7.5 µg/kg/min), IV infusion dopamine (5 µg/kg/min), and oxygen therapy with mask. A stethoscope was taped to her abdomen to monitor the fetal heart sounds (FHS) (cardiotocographic monitoring was not available in our institution). The plan was to first perform sternotomy and cannulate the aorta and right atrium in readiness to institute CPB and then perform LSCS to minimize maternal and fetal risk. However, fetal assessment in the operation room before induction of anesthesia revealed severe distress (FHR<80/ min), so it was decided to perform LSCS urgently and defer the sternotomy. The patient received all cardiac medications in the morning and metoclopramide (10 mg i.v.) and ranitidine (150 mg i.v.), five minutes prior to induction of anesthesia as prophylaxis for acid aspiration syndrome. Placement of large venous, arterial and right internal jugular vein triple lumen central venous line were performed under local anesthesia. The chest and abdomen were cleaned and draped. Induction of anesthesia was performed using increments of fentanyl (150 µg+100 µg), thiopentone sodium (50+50 mg), and rocuronium (40 mg) was used to facilitate endotracheal intubation. Fractional inspired oxygen concentration (FiO 2 ) of 1.0 was used throughout the procedure. After the induction of anesthesia, systolic blood pressure was between 96 to112 mm Hg, mean arterial pressure was 82±12 mm Hg and heart rate was 90-100 beats/min. The hemodynamics remained stable throughout the procedure. A female baby weighing 1.75 kg and APGAR score of 5 at one minute was delivered. The baby was cyanosed and did not cry after birth, and was immediately intubated, manually ventilated and thereafter transferred to the neonatal intensive care unit (ICU). Simultaneously, uterine muscle tone was achieved with the use of uterine massage with hot sponges, oxytocin infusion (10 units/hr) and intramuscular prostaglandin (0.25 mg) and abdomen was packed with large hot sponges. Induction-delivery, abdominal skin incisiondelivery and uterine incision -delivery times were 10 mins, 8 mins, and 3 mins, respectively. After delivery of the foetus, anesthesia was supplemented with intermittent midazolam, fentanyl and vecuronium bromide. A continuous infusion of propofol (100-300 µg/kg/hr) was used to maintain adequate depth of anesthesia. AVR was performed with an 18 mm ATS mechanical valve (ATS medical Inc. Minneapolis, MN 55447, USA) under standard CPB techniques with moderate hypothermia (29°C). Patient was weaned off CPB with the infusions of epinephrine (0.05 µg/kg/min), dopamine (5 µg/kg/min) and nitroglycerin (1 µg/kg/ min). Anticoagulation was neutralized with protamine (120 mg). The sternum was closed after protamine administration, following which the abdomen was closed. Total CPB time was 118 min and ischemia time was 85 min. Patient was transferred to the ICU for elective ventilation and extubated after 20 hours. The baby was extubated after 48 hours. Further course was uneventful and both mother and child were discharged from the hospital in a satisfactory condition.
DISCUSSION
Experience with pregnancy in patients with congenital bicuspid AS is uncommon, because it is more commonly found in men, and severe stenosis is unusual in women of childbearing age. [8, 9] Severe critical AS is an important non-obstetric cause of maternal and fetal morbidity and mortality during pregnancy. Asymptomatic women with mild obstruction and normal LV systolic function before conception will in general tolerate pregnancy well and can be managed conservatively throughout the pregnancy, [2] while those with symptoms or severe stenosis (valve area <0.5 cm 2 m 2 , mean gradient >60 mm Hg) are at a risk of acute left ventricular failure. [12] The major maternal concern in the pregnant patients with congenital AS is deterioration in their cardiac status due to physiological changes of pregnancy in the form of increased blood volume, heart rate, cardiac output, and decreased systemic vascular resistance. Also, a decrease in venous return because of hypovolemia, vasodilatation, or aorto-caval compression, especially in the peripartum period can lead to low cardiac output, myocardial and placental ischemia, pulmonary congestion and sudden death. [10, 13] Symptomatic patients with critical AS should be appropriately counseled for delaying conception until treatment of AS can be obtained. [2, 3, 14] However, if cardiac surgery is necessary in a pregnant patient, it should be undertaken as early as possible in the gestation; preferably in the second trimester after the completion of organogenesis. [11, 15] Brazilian consensus on heart disease and pregnancy recommends the surgical treatment for severe bicuspid AS at any stage during gestation when the gradient across the valve is greater than 70 mm Hg. [16] Pregnant patient with mild to moderate AS or those with severe AS who are asymptomatic or have mild symptoms can be managed conservatively during pregnancy with bed rest, beta blockers, and oxygen. In these patients, vaginal or cesarean delivery with optimal pain control and invasive hemodynamic monitoring is recommended unless contraindicated for obstetric reasons followed by valve surgery in the postpartum period if needed. [12, 17] Once AS progresses to cardiac decompensation and presents with CHF, BAV or AVR should be considered as life saving procedures before labor and delivery. [9, [18] [19] [20] BAV can also be used as a palliative procedure allowing deferral of AVR until after the delivery. [20, 21] Strickland et al. in 1991 have reported combined LSCS and AVR in two parturients with severe AS who developed cardiac failure due to increased demand of pregnancy, but a patient who had severe aortic prosthetic valve thrombosis could not be separated from the CBP and died during the procedure. [7] The present patient also had severe critical AS with cardiac decompensation that was refractory to medical therapy and the fetus was viable. So, combined LSCS and AVR were performed, as combined procedures are well established techniques now-a-days. Some authors have performed AVR in the third trimester and then allowed the pregnancy to continue till term. [ 9] However, with this approach, the fetus may be at risk due to deleterious effects of the CPB. The various treatment modalities according to the length of pregnancy and hemodynamic status of a pregnant patient with AS are summarized in Table 1 .
The goals of hemodynamic management should be to maintain sinus rhythm, normal heart rate, preserve cardiac contractility, avoid myocardial depression, and maintain preload and SVR. The uterus should be displaced leftward to minimize the effect of aortocaval compression, as any decrease in preload is poorly tolerated. Conversely, small increases in vascular volume may produce dramatic increase in filling pressure resulting in pulmonary edema. [13, 22] Various primary anesthetic techniques have been used including etomidate, opioids, isoflurane, ketamine, thiopentone, and propofol. [7, 22, 23] Despite the risk of fetal depression, in the interest of maternal safety, opioid induction can be used as it provides hemodynamic stability. [24] In this respect, remifentanil (2-4 µg/kg) seems to be an ideal agent. It has been shown to Datt, et Manage conservatively throughout pregnancy with medical supervision and close monitoring. [2] Severe AS before pregnancy Treat AS before pregnancy and counseling regarding pregnancy. [2, 3, 14] Symptomatic AS before the end of 1 st trimester MTP strongly recommended [4, 22] /Percutaneous BAV [9, 10, 18, 19, 20] Severe AS with CHF in 2 nd trimester BAV or AVR followed by vaginal/cesarean delivery at term [9, 20] BAV/AVR as life saving procedures. [9, 18, 19, 20] Symptomatic AS with CHF and viable fetus (>28 wks)
LSCS combined with AVR. [7] Symptomatic AS at term pregnancy (3 rd trimester) BAV/AVR before labor and delivery. [9] Asymptomatic severe AS with pregnancy and viable fetus Conservative treatment (bed rest, beta blockers, oxygen therapy) -Vaginal/ LSCS delivery as per obstetric indication, [12, 17] AVR after three months. [17] AS with high risk of AVR with pregnancy BAV as a bridge to surgery. [2, 21] AS: aortic stenosis, LSCS: lower segment cesarean section, AVR: aortic valve replacement, CHF: congestive heart failure, MTP: medical termination of pregnancy, BAV: balloon aortic valvuloplasty, LV: left ventricle provide cardiovascular stability in conjunction with rapid induction and emergence from anesthesia in parturient and minimum side effects in neonate. [13, 24] The authors used a modest dose of fentanyl (5 µg/ kg) during induction of anesthesia, as remifentanil is not yet available in the country. Inhalational agents were avoided, as these can produce uterine relaxation, myocardial depression, and decrease in systemic vascular resistance, and rhythm disturbances. Although hemodynamic stability was achieved, the authors believe that respiratory depression of the fetus may be due to the use of opioids besides the fetal prematurity.
Hypotension and hypertension pose the risk of myocardial ischemia, and hence, should be promptly treated. Vecuronium decreases the heart rate and should be preferred in patients with faster baseline heart rates; and rocuronium may be useful for rapid sequence induction. A pulmonary artery catheter can be useful but carries the risks of inducing serious ventricular arrhythmias and cardiovascular collapse. [22] The authors preferred to use a CVP catheter. Transesophageal echocardiography, if available is yet another useful option to monitor the hemodynamics. Intravenous bolus injection of oxytocin at delivery can cause severe hypotension, hence should be avoided. [25] Although in the present patient, AVR was performed after LSCS, it is worthwhile to discuss the factors that can improve the fetal outcome of open heart surgery during pregnancy. The recommendations for CPB in the gravid patient are based on the objective to sustain adequate foeto-maternal gas exchange in view of the increased cardiac output of 30-60% above nonpregnant values: 1) use of normothermic or mild hypothermic (32-34°C) perfusion when feasible; 2) maintaining pump flow rates >2.5 L/min/m 2 , and a mean arterial pressure above 70 mm Hg (70 to 90 mm Hg); 3) minimum hemodilution (hematocrit >29%; 4) high PaO 2 (200-400 mmHg); 5) use of membrane oxygenator; 6) use of alpha stat pH management; 7) using pulsatile flow; 8) beating heart surgery is particularly desirable in parturients whose foetuses are at risk of hypothermia, hemodilution, and hyperkalemia during CPB; 9) keeping minimum bypass and ischemia time; 10) monitoring fetal heart rate and recording uterine contractions. [3, 11, 15, [26] [27] [28] [29] In conclusion, the present case report demonstrates that LSCS with concomitant AVR can be safely performed under opioid-based general anesthesia technique in pregnant patient with critical AS. But, severe respiratory depression in the new born must be anticipated with the use of fentanyl.
